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KCNK9 imprinting syndrome
KCNK9 imprinting syndrome is a rare condition characterized by weak muscle tone
(hypotonia) from birth. As a result, affected infants have a lack of energy (lethargy),
a weak cry, and they move less than normal. Facial weakness and a poor ability to
suck cause feeding difficulties, which can lead to an inability to grow and gain weight
(failure to thrive). Difficulty swallowing (dysphagia) often lasts into adolescence. While
muscle tone may improve over time, affected individuals usually have some weakness
into adulthood. The weakness can lead to permanently bent joints (contractures) and
abnormal curvature of the spine (scoliosis).

KCNK9 imprinting syndrome is also characterized by intellectual disability and delayed
development of speech and motor skills, such as sitting and walking. Many affected
individuals have limited speech throughout life.

This condition is associated with unusual facial features, including an elongated
face that narrows at the temples; an upper lip that points outward (called a tented
lip); a short, broad space between the lip and the nose (philtrum); a small lower jaw
(micrognathia); and abnormally shaped eyebrows. Some affected individuals have an
opening in the roof of the mouth (cleft palate). In addition to unusual facial features,
some people with KCNK9 imprinting syndrome have a long neck, a narrow chest, and
tapered fingers.

Frequency

KCNK9 imprinting syndrome is a rare condition. At least 19 affected individuals have
been described in the medical literature.

Genetic Changes

Mutations in the KCNK9 gene cause KCNK9 imprinting syndrome. This gene provides
instructions for making a protein called TASK3, which functions as a potassium
channel. Potassium channels transport positively charged atoms (ions) of potassium
into and out of cells.

TASK3 channels are especially abundant in nerve cells (neurons) in the brain,
particularly the region of the brain that coordinates movement (cerebellum). The flow
of ions through potassium channels in neurons is involved in activating (exciting) the
neurons and sending electrical signals in the brain. TASK3 channels, in particular,
maintain the neuron's ability to generate electrical signals and regulate the neuron's
activity (excitability).



The genetic changes that cause KCNK9 imprinting syndrome alter the TASK3
channels. This alteration reduces the flow of ions through the channels, which
disrupts normal neuron development and excitability. Impairment of neuron function
likely underlies the hypotonia, intellectual disability, and developmental problems
characteristic of KCNK9 imprinting syndrome.

Inheritance Pattern

KCNK9 imprinting syndrome follows an autosomal dominant pattern of inheritance,
which means one copy of the altered gene in each cell is sufficient to cause the
disorder. People inherit two copies of their genes, one from their mother and one
from their father. Usually both copies of each gene are active, or "turned on," in cells.
However, for some genes, including KCNK9, only one of the two copies is normally
turned on, which is a phenomenon known as genomic imprinting. The KCNK9 gene is a
maternally expressed imprinted gene, which means that only the copy of the gene that
comes from the mother is active. The copy of the gene that comes from the father is
turned off (silenced).

In most cases of KCNK9 imprinting syndrome, an affected person inherits the mutation
from his or her mother. Because the copy of the gene from the father is silenced,
fathers cannot pass the condition to their kids. About 20 percent of cases result from
new mutations in the gene and occur in people with no history of the disorder in their
family.

Other Names for This Condition

• Birk-Barel mental retardation dysmorphism syndrome

• Birk-Barel syndrome

• intellectual disability-hypotonia-facial dysmorphism syndrome

• intellectual disability, Birk-Barel type

• mental retardation with hypotonia and facial dysmorphism

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Birk Barel mental retardation dysmorphism syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C2676770/

Other Diagnosis and Management Resources

• GeneReview: KCNK9 Imprinting Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK425128
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General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Hypotonia
https://medlineplus.gov/ency/article/003298.htm

• Encyclopedia: Intellectual Disability
https://medlineplus.gov/ency/article/001523.htm

Genetic and Rare Diseases Information Center

• Birk-Barel syndrome
https://rarediseases.info.nih.gov/diseases/10358/birk-barel-syndrome

Additional NIH Resources

• National Institute of Neurologic Disorders and Stroke: Hypotonia Information Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Hypotonia-Information-Page

• National Institute of Neurologic Disorders and Stroke: Swallowing Disorders
Information Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Swallowing-Disorders-
Information-Page

Educational Resources

• Centers for Disease Control and Prevention: Developmental Disabilities
https://www.cdc.gov/ncbddd/developmentaldisabilities/

• Centers for Disease Control and Prevention: Facts About Intellectual Disability
https://www.cdc.gov/ncbddd/actearly/pdf/parents_pdfs/intellectualdisability.pdf
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• Disease InfoSearch: Birk Barel Mental Retardation Dysmorphism Syndrome
http://www.diseaseinfosearch.org/Birk+Barel+Mental+Retardation+Dysmorphism
+Syndrome/851

• MalaCards: birk-barel mental retardation dysmorphism syndrome
http://www.malacards.org/card/birk_barel
_mental_retardation_dysmorphism_syndrome

• Merck Manual Consumer Version: Intellectual Disability
http://www.merckmanuals.com/home/children-s-health-issues/learning-and-
developmental-disorders/intellectual-disability

• NHS Choices: Hypotonia
http://www.nhs.uk/conditions/hypotonia/Pages/Introduction.aspx

• Orphanet: Intellectual disability, Birk-Barel type
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=166108

Patient Support and Advocacy Resources

• American Association on Intellectual and Developmental Disabilities
http://aaidd.org/

• Resource List from the University of Kansas Medical Center: Developmental Delay
http://www.kumc.edu/gec/support/devdelay.html

• The Arc: For People with Intellectual and Developmental Disabilities
http://www.thearc.org/

GeneReviews

• KCNK9 Imprinting Syndrome
https://www.ncbi.nlm.nih.gov/books/NBK425128

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28Birk-Barel+syndrome
%5BTIAB%5D%29+OR+%28KCNK9+imprinting+syndrome%5BTIAB%5D%
29%29+AND+english%5Bla%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• BIRK-BAREL MENTAL RETARDATION DYSMORPHISM SYNDROME
http://omim.org/entry/612292

MedGen

• Birk Barel mental retardation dysmorphism syndrome
https://www.ncbi.nlm.nih.gov/medgen/393583
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